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(57) ABSTRACT

The refrigerator includes a body having a storage space for
storing a predetermined storage object, wherein the body
includes an inner case having the storage space, an outer case
having an inside surface spaced a predetermined gap from an
inside surface of the inner case to house the inner case, a
vacuum space provided between the inner case and the outer
case enclosed to maintain a vacuum state for heat insulating
between the inner case and the outer case, and a sealing unit
for sealing a front of the vacuum space formed between a
front of the inner case and a front of the outer case and
reducing a heat transfer rate between the inner case and the
outer case.
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1
REFRIGERATOR COMPRISING VACUUM
SPACE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of the Patent Korean
Application No. 10-2010-0105894 filed on Oct. 28, 2010,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

This invention relates to refrigerators, and more particu-
larly to a refrigerator in which a vacuum space is formed
between an outer case and an inner case of a body thereof for
enhancing a heat insulating function.

2. Discussion of the Related Art

The refrigerator is a domestic appliance which forms a
storage chamber temperature below zero or above zero
degree for refrigerated or frozen storage of a storage object.

In general, the refrigerator is provided with the body hav-
ing the storage space formed therein for storage of the storage
object, and a door rotatably or slidably mounted to the body
for opening/closing the storage space.

The body has the inner case to form the storage space, the
outer case which houses the inner case, and an insulating
material arranged between the inner case and the outer case.

The insulating material suppresses an external temperature
from influencing the temperature of the storage space.

However, in order to produce an insulating effect by using
the insulating material, it is required to secure a certain extent
of thickness of the insulating material, implying that the
insulating material becomes thicker as much, leading to have
a thick wall between the inner case and the outer case, making
the refrigerator bigger as much.

In the meantime, a recent trend of making the refrigerator
compact calls for a requirement for making a volume of the
storage space bigger while making an outside size smaller
than before.

SUMMARY OF THE DISCLOSURE

Accordingly, this invention is directed to a refrigerator.

An object of this invention is to provide a refrigerator in
which a vacuum space is formed between an outer case and an
inner case for enhancing a heat insulating function and mak-
ing an outside volume thereof compact.

Additional advantages, objects, and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a refrigerator includes a body hav-
ing a storage space for storing a predetermined storage object,
wherein the body includes an inner case having the storage
space, an outer case having an inside surface spaced a prede-
termined gap from an outside surface of the inner case to
house the inner case, a vacuum space provided between the
inner case and the outer case sealed to maintain a vacuum
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state for heat insulating between the inner case and the outer
case, and a sealing unit for sealing a front of the vacuum space
formed between a front of the inner case and a front of the
outer case and reducing a heat transfer rate between the inner
case and the outer case.

The sealing unit includes a blocking member arranged in
front of the vacuum space connected between a front edge of
the inner case and a front edge of the outer case to block the
front of the vacuum space, and a filling member of an insu-
lating material provided in front of the blocking member.

The sealing unit further includes a reinforcing member
arranged in front of the filling member for reinforcing
strength of the sealing unit.

The blocking member includes a first coupling portion
provided to one side thereof coupled to and supported on the
front edge of the inner case, a second coupling portion pro-
vided to the other side thereof coupled to and supported on the
front edge of the outer case, and a projection provided
between the first coupling portion and the second coupling
portion projected toward the vacuum space for distributing a
pressure caused by a pressure gradient formed between the
vacuum space and an outside space.

The projection has an arch shaped cross section with a fixed
thickness.

The sealing unit further includes a recess having a prede-
termined curved surface arranged in front of the blocking
member opposite to the projection, with the filling member
and the reinforcing member arranged in the recess.

The blocking member further includes a first coupling
groove in the first coupling portion to couple to the front edge
of'the inner case, and a second coupling groove in the second
coupling portion to couple to the front edge of the outer case.

The blocking member includes a first coupling portion
provided to one side thereof coupled to and supported on the
front edge of the inner case, a second coupling portion pro-
vided to the other side thereof coupled to and supported on the
front edge of the outer case, and a recess provided in rear of
the blocking member opposite to the vacuum space between
the first coupling portion and the second coupling portion for
distributing a pressure caused by a pressure gradient formed
between the vacuum space and an outside space.

The recess has an arch shaped cross section with a fixed
thickness.

The refrigerator further includes a projection provided in
front of the blocking member bent toward a front side.

The filling member is arranged to surround the projection,
and the reinforcing member is arranged to surround the filling
member.

The first coupling portion is welded to the inner case, and
the second coupling portion is welded to the outer case.

In another aspect of the this invention, a refrigerator
includes a body having a storage space for storing a predeter-
mined storage object, a wall which forms the body, a vacuum
space formed in the wall sealed to maintain a vacuum state for
heat insulating between an outside of the body and the storage
space, and a sealing unit arranged in front of the wall to seal
a front of the vacuum space.

The sealing unit further includes a blocking member
arranged in front of the vacuum space connected to front
edges of the body for blocking the front of the vacuum space,
and a filling member of an insulating material in front of the
blocking member.

The sealing unit further includes a reinforcing member
arranged in front of the filling member for reinforcing
strength of the sealing unit.

The blocking member includes a first coupling portion
coupled to and supported on an inside front edge of the wall,
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a second coupling portion coupled to and supported on an
outside front edge of the wall, and a projection provided
between the first coupling portion and the second coupling
portion projected backward toward the vacuum space for
distributing a pressure caused by a pressure gradient formed
between the vacuum space and an outside space, wherein the
projection has an arch shaped cross section with a fixed thick-
ness.

The blocking member includes a first coupling portion
coupled to and supported on an inside front edge of the wall,
a second coupling portion coupled to and supported on an
outside front edge of the wall, and a recess provided opposite
to the vacuum space in rear of the blocking member between
the first coupling portion and the second coupling portion for
distributing a pressure caused by a pressure gradient formed
between the vacuum space and an outside space, wherein the
recess has an arch shaped cross section with a fixed thickness.

It is to be understood that both the foregoing general
description and the following detailed description of this
invention are exemplary and explanatory and are intended to
provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the disclosure and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

FIG. 1 illustrates a perspective view of a refrigerator in
accordance with a preferred embodiment of this invention.

FIG. 2 illustrates a perspective view of a body of the refrig-
erator in accordance with a preferred embodiment of this
invention, with an outer case thereof removed from a top side
and a side thereof.

FIG. 3 illustrates an exploded perspective view of abody of
the refrigerator in accordance with a preferred embodiment of
this invention.

FIG. 4 illustrates an exploded perspective view of a sealing
unit in accordance with a preferred embodiment ofthis inven-
tion.

FIG. 5 illustrates an exploded cross sectional view of a
sealing unit in accordance with a first preferred embodiment
of this invention.

FIG. 6 illustrates a cross sectional view of an assembled
sealing unit in accordance with a first preferred embodiment
of this invention.

FIG. 7 illustrates an exploded cross sectional view of a
sealing unit in accordance with a second preferred embodi-
ment of this invention.

FIG. 8 illustrates a cross sectional view of an assembled
sealing unit in accordance with a second preferred embodi-
ment of this invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Reference will now be made in detail to the specific
embodiments of this invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts.

Referring to FIG. 1, the refrigerator includes a body 1
having a storage chamber formed therein, a first door 4 rotat-
ably provided to the body 1, and a second door 5 slidably
provided to the body 1.
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In this instance, the first door 4 has a function of, but not
limited to, opening/closing a refrigerating chamber in the
storage chamber, and the second door 5 has a function of, but
not limited to, opening/closing a freezing chamber in the
storage chamber.

FIG. 2 illustrates a perspective view of a body of the refrig-
erator in accordance with a preferred embodiment of this
invention, with an outer case thereof removed from a top side
and a side thereof.

The body 1 has a structure including an inner case 110
which forms a predetermined storage space 111 therein, and
an outer case 120 which forms a space for housing the inner
case 110 therein and surrounds the inner case 110. The inner
case 110 and the outer case 120 function as a wall which
forms an exterior of the body 1 and the storage space 111
therein.

The outer case 120 and the inner case 110 are spaced from
each other to form a space which has no additional insulating
material arranged therein, but only a vacuum maintained
therein for heat insulation.

That is, the vacuum space 130 formed between the outer
case 120 and the inner case 110 maintains a state in which a
medium which transmits heat between the inner case 110 and
the outer case 120 is removed therefrom.

Therefore, the influence of warm air on an outside of the
outer case 120 to a temperature of the inner case 110 may be
prevented. This implies formation ofthe vacuum space 130 in
the wall of the body 1 with the outer case 120 and the inner
case 110, and by means of this, a heat insulating action may be
made to take place between the outside of the body 1 and the
storage space 111.

In order to make the vacuum space 130 between the inner
case 110 and the outer case 120 to maintain a shape thereof, a
supporting portion 140 is required, which serves as a spacer
that maintains a gap between the inner case 110 and the outer
case 120. The supporting portion 140 is arranged to be in
contact with an outside surface of the inner case 110 and an
inside surface of the outer case 120.

The supporting portion 140 may be provided such that the
supporting portion 140 is arranged projected from the outside
surface of the inner case 110 to make a surface to surface
contact with the inside surface of the outer case 120, or is
arranged projected from the inside surface of the outer case
120 to make a surface to surface contact with the outside
surface of the inner case 110.

Or, the supporting portion 140 may be arranged both at the
inside surface of the outer case 120 and at the outside surface
of'the inner case 110.

In this case, it is preferable that positions of the supporting
portion 140 arranged at the inside surface of the outer case
120 and the positions of the supporting portion 140 arranged
at the outside surface of the inner case 110 are, not overlap,
but alternate, with one another.

In the meantime, reinforcing ribs 150 may be provided to
the outside surface of the inner case 110 and the inside surface
of the outer case 120 for reinforcing strength thereof, addi-
tionally.

Since thicknesses of the inner case 110 and the outer case
120 are not thick, the inner case 110 and the outer case 120 are
liable to distort by an external impact, or deform at the time of
evacuation to form the vacuum space 130.

Accordingly, the reinforcing ribs 150 are arranged on an
outside surface of the inner case 110 or the inside surface of
the outer case 120 for reinforcing the strength.
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In this instance, it is preferable that the reinforcing ribs 150
are plural, and arranged spaced from one another on the
outside surface of the inner case 110 or on the inside surface
of the outer case 120.

In the meantime, a getter 160 is provided to the vacuum
space 130 for collecting gas liable to present in the vacuum
space 130, thereby preventing heat transfer caused by the gas
liable to form by a chemical reaction of the outer case 120 or
the inner case 110, in advance.

It is preferable that the getter 160 is provided to a ceiling or
a bottom of the vacuum space 130.

The getter 160 has a substance which has a strong action of
adsorbing residual gas molecules from the vacuum space 130
or making a chemical reaction therewith to form a solid
compound.

Since it is difficult to obtain an adequate vacuum in the
vacuum space 130 only with a vacuum pump technically, and
it also costs high, the getter 160 is used.

There are different kinds of getters 160. If the getter 160
has a strong adsorbing action, the getter 160 is called as a
flashed getter, and if the getter 160 is in a gaseous state with
a strong chemical reaction, the getter 160 is called as a non-
evaporable getter.

Presently, the getter 160 is formed of active charcoal,
barium, magnesium, zirconium, red phosphorus, and so on.

In the meantime, the vacuum space 130 has a front covered
with a front cover 170 which connects and seals front edges of
the inner case 110 and the outer case 120.

Referring to FIG. 3, the reinforcing ribs 150 and the sup-
porting portions 140 are arranged spaced from each other not
to overlap with each other. F1G. 3 illustrates the inner case 110
and the outer case 120.

Though it is shown that the reinforcing ribs 150 are
arranged in one direction (A front to rear direction) on the
outside surface of the inner case 110 and the inside surface of
the outer case 120, the reinforcing ribs 150 may be arranged
in many directions to cross with one another.

In the meantime, it may be possible to reinforce the inner
case 110 and the outer case 120, not by the reinforcing ribs
150, but by forming portions each of which is a bent portion
of the inner case 110 or the outer case 120.

It is preferable that the supporting portion 140 is arranged
on a surface between the reinforcing ribs 150.

In this instance, if the reinforcing ribs 150 arranged on the
inside surface of the outer case 120 are called as outside
reinforcing ribs 150a, and the reinforcing ribs 150 arranged
onthe outside surface of the inner case 110 are called as inside
reinforcing ribs 1505, it is required that the outside reinforc-
ing ribs 150a and the inside reinforcing ribs 1505 are spaced
not overlap with each other not to interfere with each other.

Since, if overlap, or interfere with each other, a thickness of
the vacuum space 130 becomes thicker, in order to minimize
the thickness of the vacuum space 130, the overlap or inter-
ference between the inside reinforcing ribs 1505 and the
outside reinforcing ribs 150a are prevented.

Accordingly, it is preferable that the inside reinforcing ribs
1504 and the outside reinforcing ribs 1504 are arranged alter-
nately in the vacuum space 130.

That is, it is preferable that, at a particular region of the
vacuum space 130, the reinforcing ribs 150 are arranged in an
order of the inside reinforcing ribs 1506—the outside rein-
forcing ribs 150a—the inside reinforcing ribs 1505—the out-
side reinforcing ribs 150a.

In the meantime, there is a sealing unit 200 provided
between the front edges of the inner case 110 and the outer
case 120 for sealing a front of the vacuum space 130, and the
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front cover 170 is arranged in front of the sealing unit 200 for
preventing the sealing unit 200 from exposing to an outside of
the refrigerator.

FIG. 4 illustrates an exploded perspective view of a sealing
unitin accordance with a preferred embodiment ofthis inven-
tion.

The sealing unit 200 includes a blocking member 210
arranged in front of the vacuum space connected or coupled to
the front edge of the inner case 110 (Or, an inside front edge
of'the wall) and the front edge of the outer case 120 (Or, the
outside front edge of the wall) for blocking the front of the
vacuum space 130, a filling member 220 of an insulating
material placed in a recess in a front of the blocking member
210, and a reinforcing member 230 arranged in front of the
filling member 220 for reinforcing strength of the sealing unit
200.

Referring to FIG. 4, the blocking member 210 and the
filling member 220 are shown cut off in middle thereof for
showing cross sections thereof respectively. In general, it is
preferable that the blocking member 210 and the filling mem-
ber 220 are arranged to the vacuum space 130 in continuous
states, respectively.

Referring to FIG. 5, the inner case 110 and the outer case
120 are arranged spaced from each other, between which a
predetermined space is formed. That is, the wall is a double
wall type spaced from each other between which the space is
formed. After the space is sealed, the space becomes the
vacuum space 130 by evacuation of air therefrom.

In a state the inner case 110 and the outer case 120 arranged
spaced from each other, the blocking member 210 is mounted
to the front edges of the inner case 110 and the outer case 120.

In order to mount the blocking member 210 to the inner
case 110 and the outer case 120 easily, the blocking member
210 includes a first coupling portion 211 coupled to and
supported on the front edge of the inner case 110 (the inside
front edge of the wall) and a second coupling portion 212
coupled to and supported on the front edge of the outer case
120 (the outside front edge of the wall).

Each of the first coupling portion 211 and the second cou-
pling portion 212 has a “=” shape and is placed in the front
edge of the inner case 110 or the outer case 120.

The first coupling portion 211 includes an inside contact
surface 2115 in contact with an inside surface of the front
edge of the inner case 110 (The inside front edge of the wall),
and an outside contact surface 211a in contact with an outside
surface of the front edge of the inner case 110, and a front
contact surface 211¢ between the inside contact surface 2115
and the outside contact surface 211a to be in contact with a
front end of the inner case 110.

And, there is a first coupling groove 2114 formed sur-
rounded by the inside contact surface 2115, the outside con-
tact surface 211a, and the front contact surface 211c¢, to place
the front edge of the inner case 110 therein to couple thereto.

The second coupling portion 212 includes an outside con-
tact surface 2124 in contact with an outside surface of the
front edge of the outer case 120 (The outside front edge of the
wall), and an inside contact surface 2125 in contact with an
inside surface of the front edge of the outer case 120, and a
front contact surface 212¢ between the outside contact sur-
face 212a and the inside contact surface 2125 to be in contact
with a front end of the outer case 120.

And, there is a second coupling groove 212d formed sur-
rounded by the outside contact surface 212a, the inside con-
tact surface 2125, and the front contact surface 212¢, to place
the front edge of the outer case 120 therein to couple thereto.

It is preferable that the first coupling portion 211 and the
second coupling portion 212 are coupled to the inner case 110
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and the outer case 120 respectively with welding. This is
required for sealing to form the vacuum.

In the meantime, there is a projection 213 toward the
vacuum space 130 between the first coupling portion 211 and
the second coupling portion 212. It is preferable that the
projection 213 has a shape of an arch for distributing a pres-
sure caused by a pressure gradient formed between the
vacuum space 130 and an outside space.

That is, due to a pressure difference between the outside
space and the vacuum space 130, the pressure is applied from
the outside space to the vacuum space 130. If a space between
the first coupling portion 211 and the second coupling portion
212 is flat, since it is liable to cause the pressure concentrated
on a particular portion of the space, the projection 213 is
formed to have the arch shape for uniform distribution of the
pressure.

It is preferable that the projection 213 has a fixed thickness
for the uniform distribution of the pressure.

It is preferable that the blocking member 210, the inner
case 110, and the outer case 120 are formed of metal for
enabling welding, and particularly, it is preferable that the
blocking member 210 has a thin film shape for making a
sealing function and minimizing heat transfer therethrough.

In this instance, it is preferable that the blocking member
210 has a thickness in a range of about 0.01~0.1 mm.

Inthe meantime, there is arecess 214 formed inan opposite
direction of the projection, i.e., in front of the blocking mem-
ber 210, for placing the filling member 220 and the reinforc-
ing member 230 therein.

It is preferable that the filling member 220 has a curved
surface in conformity with a cross section of the recess 214,
and the reinforcing member 230 is arranged in front of the
filling member 220 for securing a position of the filling mem-
ber 220 and reinforcing an entire strength of the sealing unit
200.

And, there is a front cover 170 in front of the sealing unit
200 for covering above elements.

Referring to FIG. 6, after sealing the space between the
inner case 110 and the outer case 120 with the inner case 110,
the outer case 120, and the sealing unit 200, if the space is
evacuated, the vacuum space 130 is formed.

In this state, the pressure is applied from the sealing unit
200 toward the vacuum space 130 by a pressure difference
between the atmospheric pressure and the vacuum space 130.

However, the arch shaped projection of the blocking mem-
ber 210 does not concentrate the pressure on a particular
portion, but distribute throughout the arch shaped projection,
to have a reliable structural characteristic.

If'the pressure is concentrated on the particular portion, the
portion is liable to break to release the vacuum state.

In the meantime, even ifthere is a pressure applied from the
inner case 110 to the vacuum space 130, or from the outer case
120 to the vacuum space 130, the supporting portion 140
between the inner case 110 and the outer case 120 may main-
tain the shape of the vacuum space 130.

If there is a significant temperature difference between the
inside of the inner case 110 and the outside of the outer case
120, i.e., if the inside of the inner case 110 is at a refrigerating
temperature of 1° C.~6° C. or a freezing temperature of —20°
C.~-25°C., and an outside temperature is at a room tempera-
ture, with significant temperature gradient, active heat trans-
fer is likely to take place.

Overall heat transfer between the inner case 110 and the
outer case 120 is cut off and suppressed by the vacuum space
130.

However, since there is the sealing unit 200 connected
between the fronts of the inner case 110 and the outer case 120
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for sealing the front of the vacuum space 130, a low tflow rate
of heat is transferred therethrough.

Since the filling member 220 causes the heat transfer to be
made, not in a straight locus like a B direction, butin a curved
locus like a C direction along the projection 213, a heat
transfer path becomes longer than a case of a straight path.

Ifthe heat transtfer path becomes longer thus, to cause heat
loss in middle of the heat transfer, the heat transfer is mini-
mized and suppressed as much, enabling to prevent external
heat of the outer case 120 from influencing toward the inner
case 110.

The filling member 220 and the reinforcing member 230
which have heat insulating function are provided in the recess
214, and the front cover 170 is positioned in front of the
reinforcing member 230, to prevent the filling member 220
and the reinforcing member 230 from exposing to an outside.

FIG. 7 illustrates an exploded cross sectional view of a
sealing unit in accordance with a second preferred embodi-
ment of this invention.

Referring to FIG. 7, the second embodiment discloses a
sealing unit 300 arranged on front edges (A front edge of the
wall) of the inner case 110 and the outer case 120 for sealing
the vacuum space 130 formed therebetween. The sealing unit
300 is different from the sealing unit 200 disclosed in the first
embodiment in view of configuration.

Alike the sealing unit 200 in the first embodiment, the
sealing unit 300 also includes a blocking member 310 for
blocking a front of the vacuum space 130, a filling member
320 arranged in front of the blocking member 310 for per-
forming an insulating function, and a reinforcing member 330
for covering and reinforcing strength of the filling member
320.

And, there is a front cover 370 in front of the reinforcing
member 330 for covering the inner case 110 and the outer case
120 to cover the filling member 320 and the reinforcing
member 330.

The blocking member 310 includes a first coupling portion
311 to be welded and coupled to a front or a front edge (An
inside front edge of the wall), and a second coupling portion
312 to be welded and coupled to a front or a front edge (An
outside front edge of the wall) of the outer case 120.

And, there is a curved recess 314 arranged and connected
between the first coupling unit 311 and the second coupling
unit 312.

And, in an opposite direction of the recess 314, there is a
projection 313 projected forward.

Alike the function of the projection 213 in the first embodi-
ment, the recess 314 serves to distribute a pressure caused by
a pressure gradient formed between the vacuum space 130
and an outside space, and, to do this, has a curved surface,
more specifically, an arch shape.

The first coupling portion311 has a = shaped bent coupled
to the front of the inner case 110, and the second coupling
portion 312 has a = shaped bent coupled to the front of the
outer case 120 in a surface to surface fashion.

The filling member 320 is coupled to the blocking member
310 at a front thereof for performing heat insulation. The
filling member 320 has a curved receiving portion 321 for
receiving the projection 313 therein to make the coupling
between the filling member 320 and the blocking member
310.

The reinforcing member 330 is provided to a front of the
filling member 320 for reinforcing strength of the filling
member 320 to protect the filling member 320 from external
impact.
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The front cover 170 arranged in front of the reinforcing
member 330 surrounds the filling member 320 and the rein-
forcing member 330 to cover the same.

It is preferable that the front cover 170 has an outside
appearance the same or similar to the inner case 110 and the
outer case 120 in view of material or exterior so that the front
cover 170 appears as one unit with the inner case 110 and the
outer case 120 when the front cover 170 is seen from an
outside of the refrigerator.

Referring to FIG. 8, after sealing the space between the
inner case 110 and the outer case 120 with the inner case 110,
the outer case 120, and the sealing unit 300, if the space is
evacuated, the vacuum space 130 is formed.

In this state, the pressure is applied from the sealing unit
300 toward the vacuum space 130 by a pressure difference
between the atmospheric pressure and the vacuum space 130.

However, the arch shaped recess 314 of the blocking mem-
ber 310 does not concentrate the pressure on a particular
portion, but distribute throughout the arch shaped recess 314,
to have a reliable structural characteristic.

If'the pressure is concentrated on the particular portion, the
portion is liable to break to release the vacuum state.

In the meantime, even ifthere is a pressure applied from the
inner case 110 to the vacuum space 130, or from the outer case
120 to the vacuum space 130, the supporting portion 140
between the inner case 110 and the outer case 120 may main-
tain a shape of the vacuum space 130.

If there is a significant temperature difference between the
inside of the inner case 110 and the outside of the outer case
120, i.e., if the inside of the inner case 110 is at a refrigerating
temperature of 1° C.~6° C. or a freezing temperature of —20°
C.~-25°C., and an outside temperature is at a room tempera-
ture, with significant temperature gradient, active heat trans-
fer is likely to take place.

Overall heat transfer between the inner case 110 and the
outer case 120 is cut off and suppressed by the vacuum space
130.

However, since there is the sealing unit 300 connected
between fronts of the inner case 110 and the outer case 120 for
sealing the front of the vacuum space 130, a low flow rate of
heat is transterred therethrough.

Since the filling member 320 causes the heat transfer to be
made, not in a straight locus like a B direction, but in a curved
locus like a C direction along the recess 314, a heat transfer
path becomes longer than a case of a straight path.

If the heat transfer path becomes longer thus, to cause heat
loss in middle of the heat transfer, the heat transfer is mini-
mized and suppressed as much, enabling to prevent external
heat of the outer case 120 from influencing toward the inner
case 110.

The filling member 320 and the reinforcing member 330
which have heat insulating function are provided in the block-
ing member 310, and the front cover 170 is positioned in front
of'the reinforcing member 330, to prevent the filling member
320 and the reinforcing member 330 from exposing to an
outside.

Configurations as described in the first and second embodi-
ments may suppress the heat transfer between a surface of the
inner case 110 and a surface of the outer case 120 which is
liable to take place between the sealing unit (200 or 300)
which connects the front edges of the inner case 110 and the
outer case 120 to the maximum.

The arch shaped configuration of the blocking member 210
or 310 in the sealing unit 200 or 300 distributes the pressure
applied to the blocking member 210 or 310 caused by the
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pressure difference taking place between the vacuum space
130 and the outside space, thereby preventing physical defor-
mation from taking place.

As has been described, the refrigerator of this invention has
the following advantages.

The refrigerator of this invention has, not a general insu-
lating material, but a vacuum space formed between the inner
case and the outer case for suppressing heat transfer between
the inner case and the outer case.

Since a heat insulating effect of the vacuum is significantly
better than a heat insulating effect of the general insulating
material, the refrigerator of this invention has a heat insulat-
ing effect better than the related art refrigerator.

In the meantime, in a case of the vacuum space, the heat
insulating is made available only when a vacuum state is
maintained regardless of the thickness (A gap between the
inner case and the outer case, in a case of the general insulat-
ing material, it is required to make a thickness of the insulat-
ing material thicker to enhance the heat insulating effect,
which thickness increase increases a size of the refrigerator.

Therefore, in comparison to the related art refrigerator,
since the refrigerator of this invention permits to an outside
size thereof while maintaining the storage space the same, a
compact refrigerator can be provided.

In the meantime, if the heat is transferred through the
blocking member connected between the inner case and the
outer case to block the vacuum space, a heat transfer rate can
be minimized.

It will be apparent to those skilled in the art that various
modifications and variations can be made in this invention
without departing from the spirit or scope of the inventions.
Thus, it is intended that this invention covers the modifica-
tions and variations of this invention provided they come
within the scope of the appended claims and their equivalents.

What is claimed is:

1. A refrigerator comprising:

a body having a storage space,

wherein the body includes;

an inner case having the storage space,

an outer case having an inside surface spaced a prede-
termined gap from an outside surface of the inner case
to house the inner case,

avacuum space provided between the inner case and the
outer case and sealed to maintain a vacuum state for
heat insulating between the inner case and the outer
case, and

a sealing unit for sealing a front of the vacuum space
formed between a front of the inner case and a front of
the outer case and reducing a heat transfer rate
between the inner case and the outer case, wherein the
sealing unit includes:

a blocking member arranged in front of the vacuum
space connected between a front edge of the inner
case and a front edge of the outer case to block the
front of the vacuum space, the blocking member
defining a curved locus of a heat transfer path
between the inner case and the outer case,

a filling member of an insulating material provided in
front of the blocking member, the filling member
being in contact with a portion of the blocking
member that defines the curved locus of the heat
transfer path between the inner case and the outer
case and having a curved surface in conformity
with the curved locus of the heat transfer path
between the inner case and the outer case,

a reinforcing member arranged in a space defined by
the blocking member in front of the filling member
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for securing a position of the filling member and
reinforcing strength of the sealing unit, the rein-
forcing member being located inside of the inner
case and the outer case, extending between the
inner case and the outer case, and being aligned
with the front edges of the inner case and the outer
case, and

a front cover that connects and seals the front edges of
the inner case and the outer case, the front cover
completely covering the reinforcing member and

the filling member and extending across the front edges

of the inner case and the outer case,

wherein the blocking member includes a first coupling
portion coupled to and supported on the front edge ofthe
inner case and a second coupling portion coupled to and
supported on the front edge of the outer case.

2. The refrigerator as claimed in claim 1, wherein the

blocking member includes;

a projection provided between the first coupling portion
and the second coupling portion projected toward the
vacuum space for distributing a pressure caused by a
pressure gradient formed between the vacuum space and
an outside space, the projection being the portion of the
blocking member that defines the curved locus.

3. The refrigerator as claimed in claim 2, wherein the
projection has an arch shaped cross section with a fixed thick-
ness.

4. The refrigerator as claimed in claim 2, wherein the
blocking member further includes;

a first coupling groove in the first coupling portion to

couple to the front edge of the inner case, and

a second coupling groove in the second coupling portion to
couple to the front edge of the outer case.

5. The refrigerator as claimed in claim 2, wherein the first
coupling portion is welded to the inner case, and the second
coupling portion is welded to the outer case.

6. The refrigerator as claimed in claim 2, wherein the
sealing unit forms the curved locus of heat transfer path
between the inner case and the outer case along the projection
or the recess in contact with the filling member.

7. The refrigerator as claimed in claim 1, further compris-
ing:

aplurality of supporting portions that are each provided to
contact with an outside surface of the inner case and an
inside surface ofthe outer case to maintain a spaced state
of the vacuum space; and

a plurality of reinforcing ribs that are provided to the out-
side surface of the inner case and the inside surface of the
outer case for reinforcing strength thereof,

wherein the plurality of supporting portions and the plu-
rality of reinforcing ribs are arranged spaced apart from
each other such that the plurality of supporting portions
and the plurality of reinforcing ribs do not overlap with
each other,

wherein each of the plurality of supporting portions are
located entirely within the vacuum space, each of the
plurality of reinforcing ribs are located entirely within
the vacuum space, and each of the plurality of reinforc-
ing ribs have a length that is less than a width of the
vacuum space such that each of the plurality of reinforc-
ing ribs contacts one of the outside surface of the inner
case and the inside surface of the outer case, but does not
contact the other of the outside surface of the inner case
and the inside surface of the outer case, and

wherein the plurality of reinforcing ribs include a first set of
reinforcing ribs that contact the outside surface of the
inner case, but not the inside surface of the outer case and
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a second set of reinforcing ribs that contact the inside
surface of the outer case, but not the outside surface of
the inner case.

8. A refrigerator comprising:

a body having a storage space;

awall that is part ofthe body and includes an inner case and
an outer case;

a vacuum space formed in the wall sealed to maintain a
vacuum state for heat insulating between an outside of
the body and the storage space; and

a sealing unit arranged in front of the wall to seal a front of
the vacuum space,

wherein the sealing unit includes:

a blocking member arranged in front of the vacuum
space connected between a front edge of the inner
case and a front edge of the outer case to block the
front of the vacuum space, the blocking member
defining a curved locus of a heat transfer path between
the inner case and the outer case,

a filling member of an insulating material provided in
front of the blocking member, the filling member
being in contact with a portion of the blocking mem-
ber that defines the curved locus of the heat transfer
path between the inner case and the outer case and
having a curved surface in conformity with the curved
locus of the heat transfer path between the inner case
and the outer case,

a reinforcing member arranged in a space defined by the
blocking member in front of the filling member for
securing a position of the filling member and reinforc-
ing strength of the sealing unit, the reinforcing mem-
ber being located inside of the inner case and the outer
case, extending between the inner case and the outer
case, and being aligned with the front edges of the
inner case and the outer case, and

a front cover that connects and seals the front edges of
the inner case and the outer case, the front cover
completely covering the reinforcing member and the
filling member and extending across the front edges
of the inner case and the outer case,

wherein the blocking member is thinner than the inner case
and the outer case, and

wherein the blocking member includes a first coupling
portion coupled to and supported on the front edge ofthe
inner case and a second coupling portion coupled to and
supported on the front edge of the outer case.

9. The refrigerator as claimed in claim 8, wherein the

blocking member includes;

a projection provided between the first coupling portion
and the second coupling portion projected backward
toward the vacuum space for distributing a pressure
caused by a pressure gradient formed between the
vacuum space and an outside space,

wherein the projection has an arch shaped cross section
with a fixed thickness and the projection is the portion of
the blocking member that defines the curved locus.

10. A refrigerator comprising:

a body having a storage space,

wherein the body includes:
an inner case having the storage space,
an outer case having an inside surface spaced a prede-

termined gap from an outside surface of the inner case
to house the inner case,

avacuum space provided between the inner case and the
outer case and sealed to maintain a vacuum state for
heat insulating between the inner case and the outer
case, and
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a sealing unit for sealing a front of the vacuum space
formed between a front of the inner case and a front of
the outer case and reducing a heat transfer rate
between the inner case and the outer case,

wherein the sealing unit includes a blocking member
arranged in front of the vacuum space connected
between a front edge of the inner case and a front edge of
the outer case to block the front of the vacuum space,
wherein the blocking member includes:

a first coupling portion coupled to and supported on the
front edge of the inner case,

a second coupling portion coupled to and supported on
the front edge of the outer case, and

a projection toward the vacuum space between the first
coupling portion and the second coupling portion, the
projection having a shape of an arch for distributing a
pressure and for making a curved heat transfer path
between the inner case and the outer case,

wherein the sealing unit also includes:

a filling member of an insulating material provided in
front of the blocking member, the filling member
being in contact with the projection of the blocking
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member that defines the curved heat transfer path
between the inner case and the outer case and having
a curved surface in conformity with the projection,

a reinforcing member arranged in a space defined by the
blocking member in front of the filling member for
securing a position of the filling member and reinforc-
ing strength of the sealing unit, the reinforcing mem-
ber being located inside of the inner case and the outer
case, extending between the inner case and the outer
case, and being aligned with the front edges of the
inner case and the outer case, and

a front cover that connects and seals the front edges of
the inner case and the outer case, the front cover
completely covering the reinforcing member and the
filling member and extending across the front edges
of the inner case and the outer case.

11. The refrigerator as claim in claim 10, wherein the first
coupling portion and the second coupling portion are coupled
to the inner case and the outer case, respectively, with weld-
ing.



